Kidney cortex cells derived from SV40 transgenic mice retain intrinsic properties of polarized proximal tubule cells.
We have developed a nontransformed immortalized mice kidney cortex epithelial cell (MKCC) culture from a mouse transgenic for a recombinant plasmid adeno-SV40 (PK4). Methods and Results. After 12 months in culture, the immortalized cells had a stable homogeneous epithelial-like phenotype, expressed simian virus 40 (SV40) T-antigen, but failed to induce tumors after injection in nude mice. Epithelium exhibited polarity with an apical domain bearing many microvilli separated from lateral domains by junctional complexes with ZO1 protein. The transepithelial resistance was low. A Na-dependent glucose uptake sensitive to phlorizin and a Na-dependent phosphate uptake sensitive to arsenate were present. Western blot analysis of membrane fractions showed that anti-Na-Pi antiserum reacted with a 87 kD protein. The Na/H antiporters NHE-1, NHE-2, and NHE-3 mRNAs were detected by reverse transcription-polymerase chain reaction (RT-PCR). The corresponding proteins with molecular weights of 111, 81, and 75 kD, respectively, could be detected by Western blot and were shown to be functional. Parathyroid hormone (PTH) induced a tenfold increase in cAMP and reduced the Na-dependent phosphate uptake and NHE-3 activity, as observed in proximal tubule cells. Isoforms alpha, delta, epsilon, and zeta of protein kinase C (PKC) were present in the cells. Angiotensin II (Ang II) elicited a translocation of the PKC-alpha toward the basolateral and apical domains. Thus, the MKCC culture retains the structural and functional properties of proximal tubular cells. To our knowledge, it is the first cell culture obtained from transgenic mice that exhibits the NHE-3 antiporter and type II Na-Pi cotransporter. MKCCs also display functional receptors for PTH and Ang II. Thus, MKCCs offer a powerful in vitro system to study the cellular mechanisms of ion transport regulation in proximal epithelium.